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(54) LENS INTERCHANGEABLE DIGITAL CAMERA 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize distortion/shading correction with high 
precision by realizing miniaturization of a camera and eliminating the restriction of the 
amount of correction data and of time used for an arithmetic correction operation. 
SOLUTION: An interchangeable lens 50 and a front converter lens 100 are freely 
mounted onto the camera and a recording medium records data. The camera receives 
ID data from at least either the interchangeable lens 50 or the front converter lens 
100 under the control of a BCPU 2 and the recording medium 6 records image data 
obtained by a CCD 3 and the ID data. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Wearing with an interchangeable lens and a converter lens is free, and it sets 
to the lens exchange type digital camera which can record data on a record medium. 
The means of communications of the above-mentioned interchangeable lens and a 
converter lens which receives ID data from either at least, An image pick-up means to 
picturize a photographic subject image and to obtain image data, and the image data 
obtained with the above-mentioned image pick-up means, The lens exchange type 
digital camera characterized by providing a record means to record ID data of an 
interchangeable lens and a converter lens received from either at least on the 
above-mentioned record medium, by the above-mentioned means of communications. 
[Claim 2] Wearing with an interchangeable lens and a converter lens is free, and it sets 
to the lens exchange type digital camera which can record data on a record medium. 
The means of communications of the above-mentioned interchangeable lens and a 
converter lens which receives ID data from either at least, An image pick-up means to 
picturize a photographic subject image and to obtain image data, and the image data 
obtained with the above-mentioned image pick-up means, The lens exchange type 



digital camera characterized by providing a record means to record ID data of an 
interchangeable lens and a converter lens received from either at least, and the focal 
distance data of the above-mentioned interchangeable lens on the above-mentioned 
record medium, by the above-mentioned means of communications. 
[Claim 3] Wearing with an interchangeable lens and a converter lens is free, and it sets 
to the lens exchange type digital camera which can record data on a record medium. 
The means of communications of the above-mentioned interchangeable lens and a 
converter lens which receives ID data from either at least, An image pick-up means to 
picturize a photographic subject image and to obtain image data, and the image data 
obtained with the above-mentioned image pick-up means, The lens exchange type 
digital camera characterized by providing a record means to record ID data of an 
interchangeable lens and a converter lens received from either at least, and the 
drawing value data of the above-mentioned interchangeable lens on the 
above-mentioned record medium, by the above-mentioned means of communications. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lens exchange type digital camera 
which put the chief aim on improving the image quality of the image concerning the 
image data obtained by the image sensor etc. 
[0002] 

[Description of the Prior Art] Generally, the interchangeable lens has properties, such 
as distortion (distortion aberration) and shading (limb darkening). If the above 
"distortion" photos with a lens the thing of the shape of a grid on the flat surface 
which intersected perpendicularly with the optical axis as a body, it will say that the 
image is distorted and reflected. Moreover, it says the quantity of light decreasing in a 
screen periphery to a screen core, and becoming dark in it compared with "shading." 
[0003] Enlargement of a camera is brought about, although extent can be small held 
down if any phenomenon designs the interchangeable lens of high performance. 
Therefore, if small and lightweight-ization of a camera are taken into consideration, 
about the above-mentioned phenomenon, a compromise must be reached to some 
extent. Especially, the above-mentioned phenomenon has the remarkable property in 
the interchangeable lens of a wide system. 

[0004] Here, the various techniques for amending the above-mentioned distortion and 
shading are indicated conventionally. 

[0005] For example, in JP,2-123879,A, it has a means to memorize distortion and 



shading information in an interchangeable lens, and it amends to the image information 
acquired from the image sensor in delivery and the body in the above-mentioned 
information to the body, and the technique of memorizing the amended high-definition 
image information in memory is indicated. 

[0006] Furthermore, in JP,6-197266,A, it has a means to memorize a shading 
compensation multiplier in an interchangeable lens, and the technique which amends 
shading using the above-mentioned storage information in the process which carries 
out A/D conversion of the analog video signal acquired from the image sensor in 
delivery and the body in the above-mentioned information to the body is indicated. 
[0007] Moreover, in JP,6-250276,A and JP.6-250277A the photography information 
relevant to shading of a lens and distortion is memorized on a film, respectively, image 
data and photography information are read from the film after photography, and the 
technique of performing amendment of shading and distortion from image data and 
photography information is indicated. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the correction value for 
amending distortion and shading needed to be made to hold beforehand to the 
interchangeable lens side concerned for every interchangeable lens, or the correction 
value corresponding to all interchangeable lenses needed to be made to hold 
beforehand to a camera body side by the above-mentioned well-known example. 
Therefore, enlargement of equipment was brought about, and since further 
memorizable amendment data also had constraint, high amendment of precision was 
not completed. 

[0009] The place which this invention was made in view of the above-mentioned 
problem, and is made into the purpose solves the problem of constraint of the time 
amount spent on constraint and the amendment operation of the amount of 
amendment data, and is to offer the lens exchange type digital camera which can 
realize a highly precise distortion and a shading compensation, and can respond also 
to wearing of a converter lens while realizing the miniaturization of equipment 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in 
the 1st mode of this invention Wearing with an interchangeable lens and a converter 
lens is free, and it sets to the lens exchange type digital camera which can record data 
on a record medium. The means of communications of the above-mentioned 
interchangeable lens and a converter lens which receives ID data from either at least, 
An image pick-up means to picturize a photographic subject image and to obtain 
image data, and the image data obtained with the above-mentioned image pick-up 
means, The lens exchange type digital camera characterized by providing a record 
means to record ID data of an interchangeable lens and a converter lens received 
from either at least on the above-mentioned record medium, by the above-mentioned 



means of communications is offered. 

[0011] In the 2nd mode, wearing with an interchangeable lens and a converter lens is 
free, and it sets to the lens exchange type digital camera which can record data on a 
record medium. The means of communications of the above-mentioned 
interchangeable lens and a converter lens which receives ID data from either at least, 
An image pick-up means to picturize a photographic subject image and to obtain 
image data, and the image data obtained with the above-mentioned image pick-up 
means, The lens exchange type digital camera characterized by providing a record 
means to record ID data of an interchangeable lens and a converter lens received 
from either at least and the focal distance data of the above-mentioned 
interchangeable lens on the above-mentioned record medium, by the 
above-mentioned means of communications is offered. 

[0012] In the 3rd mode, wearing with an interchangeable lens and a converter lens is 
free, and it sets to the lens exchange type digital camera which can record data on a 
record medium. The means of communications of the above-mentioned 
interchangeable lens and a converter lens which receives ID. data from either at least, 
An image pick-up means to picturize a photographic subject image and to obtain 
image data, and the image data obtained with the above-mentioned image pick-up 
means, The lens exchange type digital camera characterized by providing a record 
means to record ID data of an interchangeable lens and a converter lens received 
from either at least and the drawing value data of the above-mentioned 
interchangeable lens on the above-mentioned record medium, by the 
above-mentioned means of communications is offered. 

[0013] According to the above 1st thru/or the 3rd mode, the following operations are 
done so. 

[0014] That is, in the 1st mode of this invention, ID data of an interchangeable lens 
and a converter lens received from either at least are recorded on a record medium by 
means of communications by the record means with the image data obtained with the 
above-mentioned image pick-up means. 

[0015] In the 2nd mode, ID data of an interchangeable lens and a converter lens 
received from either at least and the focal distance data of an interchangeable lens 
are recorded on a record medium by means of communications by the record means 
with the image data obtained with the image pick-up means. 

[0016] In the 3rd mode, ID data of an interchangeable lens and a converter lens 
received from either at least and the drawing value data of an interchangeable lens are 
recorded on a record medium by means of communications by the record means with 
the image data obtained with the image pick-up means. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. 



[0018] Drawing 1 is the block diagram showing the configuration of the electrical 
circuit of the camera system which applied the lens exchange type digital camera 
concerning the gestalt of 1 operation of this invention. 

[0019] This camera system consists a photographic subject image of the digital 
camera body (it is hereafter written as a camera body) 1 which can be picturized, an 
interchangeable lens 50 which has a zooming function, and a front converter lens 100 
electrically. 

[0020] First, the internal configuration of a camera body 1 is explained to a detail. 
[0021] As shown in drawing 1 , BCPU(s)2, such as a microcomputer which manages 
the whole control, are formed in the camera body 1 interior. This BCPU2 is electrically 
connected with the recording-mode change-over SW1 1 which switches the recording 
mode at the time of carrying out magnetic recording on the CCD driver 4, the 
image-processing circuit 5, a record circuit 7, the AF module 8 that detects the focus 
condition of a taking lens, 1 RSW9 which will be in ON condition by the 1 st-step stroke 
of release, 2RSW(s)10 which will be in ON condition by the 2nd-step stroke of release, 
and a film. The output of the above-mentioned CCD driver 4 is connected to the input 
of CCD (Charge Coupled Device)3, and the output of this CCD3 is connected to the 
input of a record circuit 7 through the image-processing circuit 5. Drive control of the 
above CCD 3 is carried out by the CCD driver 4. The picture signal outputted from 
this CCD3 is recorded on a record medium 6 by the record circuit 7, after various 
processings, such as A/D conversion, color conversion, and a data compression, are 
performed in the image-processing circuit 5. In addition, an interchangeable lens 50 
side and a communication link are free for the above BCPU2 through the mounting 
contact 12. 

[0022] Next, the internal configuration of an interchangeable lens 50 is explained to a 
detail. 

[0023] As shown in drawing 1 , LCPU(s)51, such as a microcomputer which manages 
the whole control, are formed in the interior of an interchangeable lens 50, and the 
output of this LCPU51 is connected to the input of a stepping motor 53 through the 
stepping motor control circuit 54. And the driving force of this stepping motor 53 is 
extracted through the mechanical device in which it does not illustrate, and is 
transmitted to a device 52. Furthermore, the output of the above LCPU51 is 
connected to the input of the zoom motor 57 through the zoom motor control circuit 
58. Drive control of this zoom motor 57 is carried out by the zoom motor control 
circuit 58, and the amount of zooming is detected by the zoom encoder 59, and is 
outputted to LCPU51. This LCPU51 will detect the focal distance of a taking lens 
based on this amount of zooming. Moreover, the output of the above LCPU51 is 
connected to the input of the LD motor 60 through LD motor control circuit 61 . Drive 
control of this LD motor 60 is carried out by LD motor control circuit 61. The 
movement magnitude of the above-mentioned LD motor 60 is detected by the LD 



encoder 62, and is outputted to LCPU51. In this LCPU51, photographic subject 
distance is calculated based on the output value of this LD encoder 62. Moreover, the 
above" LCPU51 is TELE for operating a zoom lens to a looking-far side (TELE side). 
WIDE for operating SW55 and a zoom lens to a wide angle side (WIDE side) It connects 
with SW56 electrically. Furthermore, it can communicate between the front converter 
lenses 100 through the converter contact 63. 

[0024] Next, explanation of the internal configuration of the front converter lens 100 
forms FCCPU101 by the microcomputer which manages the whole control in this front 
converter lens 100 interior. ID data for identifying the own class of a front converter 
lens are beforehand memorized by the memory inside this FCCPU1Q1. 
[0025] Next, the camera body 200 with which it was equipped with the 
interchangeable lens, and the whole structure of a system including the external image 
processing system 202 are shown and explained to drawing 2 . 

[0026] As shown in drawing 2 , GCPU(s)203, such as a microcomputer which manages 
the sequence control of an image processing, are formed in the interior of an image 
processing system 202. This GCPU203 is electrically connected with the data reader 
205 and the floppy disk drive 208 while connecting with the image memory 206 
electrically. The above-mentioned data reader 205 is connected with the 
record-medium loading section 204 loaded with the record medium 201 picked out 
from the camera body 200. 

[0027] In such a configuration, if the record-medium loading section 204 is loaded with 
the record medium [ finishing / the above-mentioned photography ] 201, the image 
data and amendment associated data will be read by the data reader 205, and it will 
memorize temporarily in an image memory 206. Furthermore, the above FDD208 is 
loaded with a floppy disk 207, and the amendment data for amending the distortion for 
every interchangeable lens and shading are read to it. In GCPU203, predetermined 
amendment will be performed to image data based on the above-mentioned 
amendment data and amendment associated data. 

[0028] The photography sequence of the camera system which adopted the lens 
exchange type camera concerning the gestalt of this operation with reference to the 
flow chart of drawing 3 hereafter is explained. 

[0029] BCPU2 will detect the condition of the recording-mode change-over SW11, if 
the condition of 1RSW9 is detected first and 1RSW9 concerned is turned on (step SO 
(step S2). And it communicates with an interchangeable lens 50 and the code slack ID 
code and focal distance data which identify own classification of an interchangeable 
lens are received from the interchangeable lens 50 concerned (step S3). Subsequently, 
when the above-mentioned interchangeable lens 50 is equipped with the front 
converter lens 100, the communication link with the front converter lens 100 
concerned is performed, and the ID code for identifying the classification of the front 
converter lens 100 concerned is received (step S4). In addition, it cannot 



communicate, when having not equipped with the front converter lens 100, and it 
progresses to the following step S5. 

[0030] Then, the AF module 8 is used, ranging is performed (step S5), and the amount 
of drives of the taking lens of the interchangeable lens 50 interior is calculated based 
on this ranging result and the focal distance data which received from the 
interchangeable lens 50 (step S6). And it communicates with an interchangeable lens 
50 again, and the amount of drives (LD drive) of a taking lens and the driving direction 
of a taking lens are transmitted to the interchangeable lens 50 concerned (step S7). In 
addition, in an interchangeable lens 50 side, LD drive is performed in response to this 
communication link. 

[0031] Subsequently, BCPU2 communicates with an interchangeable lens 50, and 
receives the halt location (location of LD encoder) information on a taking lens from 
the interchangeable lens 50 concerned (step S8). And the distance of a photographic 
subject is calculated based on the halt location of the taking lens received by this 
communication link (step S9), the strength of the light is measured using the 
photometry component which is not illustrated [ which is in the interior of a finder 
further ] (step S10), and an exposure operation is performed based on this photometry 
value etc. (step S11). 

[0032] Then, the condition of 2RSW10 is detected, if 2RSW(s)10 concerned are OFF, 
it will progress to step S13, and if it is ON, it will progress to step S14 (step S12). At 
step S13, the condition of 1RSW9 is detected, and if 1RSW9 concerned is ON, if it is 
return and OFF, it will return to step S12 at step S1. On the other hand, ON of 
2RSW10 perforins exposure (step S12). Here, the diaphragm in the focal plane shutter 
which is not illustrated in a camera body 1 and an interchangeable lens will be 
operated, and it will expose by CCD3 (step S14). 

[0033] Subsequently, by the result (step S2) of having carried out the monitor of the 
recording-mode change SW11, BCPU2 records image data, when a recording mode is 
the normal mode (step S16), and when a recording mode is the improvement mode in 
image quality, it performs record of image data, and record of amendment associated 
data (step S 17). 

[0034] Here, steps S16 and S17 of drawing 3 shown previously show and explain an 
example of the structure of the various data recorded on a record medium to drawing 
4 . 

[0035] In drawing 4 , the sign 300 shows the data for one coma. These data 300 are 
divided into the image data area 301, the comment data area 302, and the amendment 
associated data storage region 304. Furthermore, the field 304 which memorizes the 
data of date time (photography date) is inherent in the above-mentioned comment 
data area 302. Moreover, the field 305 which memorizes the ID number of an 
interchangeable lens, the field 306 which memorizes the ID number of the front 
converter lens 100 with which it was equipped, the field 307 which memorizes the 



focal distance data of a taking lens, the field 308 which memorizes the drawing value 
data of a taking lens, and the field 309 which memorizes photographic subject distance 
data are inherent in the above-mentioned amendment associated data storage region 
304. 

[0036] The above-mentioned field 305 writes the interchangeable lens of all classes 
with 4 bit data. The ID number of the front converter lens of all classes or a purport 
without converter wearing is written with 4 bit data by the above-mentioned field 306. 
2-byte data are displayed on the above-mentioned field 307. That is, it is 1mm unit 
about 0-9999mm, and is 1st. Bite=00-99 (high order) 
2nd(s) Bite=00-99 (following) 

It is written by carrying out. The detail of the 1-byte data written by the field 308 is as 

being shown in drawing 7 , and the photographic subject distance data written by the 

field 309 are 5 bit data, and are as being shown in drawing 8 for details. 

[0037] In record of the image data in step S16 of drawing 3 , image data and date time 

data are recorded on the image data area 301 and the comment data area 302 to a 

record medium. Furthermore, in image data logging of step S17, and amendment 

associated data record, each data is recorded on the. image data area 301, the 

comment data area 302, and the amendment associated data field 304. 

[0038] Here, with reference to drawing 13 thru/or drawing 16 , distortion, the 

generating principle of shading, and the gestalt of amendment data are explained 

briefly. 

[0039] First, the amendment data of distortion are explained. 

[0040] Drawing 13 shows the distortion of the light which carried out incidence to 
optical system Os at the include angle theta. On the optical axis which focal-distance 
f Is separated from optical system Os, the image of the real-image quantity z 
influenced of distortion to ideal image quantity z carries out image formation. 
[0041] In this case, magnitude a of distortion is expressed with a degree type (1). 
[0042] 

a=(z-z')/z'x100(%)(1) 
However, z'^fxtan (theta) (2) 

Generally the aberration of optical system becomes the function of image quantity. 
The aberration curve of the distortion at the time of taking the real-image quantity z 
along an axis of abscissa, and taking Distortion a along an axis of ordinate is shown in 
drawing 14 . 

[0043] An image image when a tetragonal lattice receives distortion in drawing 15 is 
shown. A slack type and drawing 15 (b) are called a bobbin mold, drawing 15 (c) is 
called the military hat mold for drawing 15 (a), drawing 14 (b) supports to drawing 1 5 
(b), and drawing 14 (c) supports [ drawing 14 (a) ] drawing 15 (c) at drawing 15 (a), 
respectively. 

[0044] Here, these aberration curves are developed like a degree type. 



[0045] 

a(z) =At, z+A2 and z2+A3, z3 +A4, z4+A5, z5+A6, and z6+— (3) 
If it has the expansion coefficients A1 and A2 of this formula (3), and A3 — as 
distortion amendment data, the aberration property shown in drawing 14 can be 
amended by performing an amendment operation. Although the precision of 
amendment becomes higher as these expansion coefficients have many degrees, it is 
the amount of amendment data, and the relation of the operation time, and has even 
expansion coefficients A1 and A2, A3, A4, and A5 as distortion amendment data in this 
example. 

[0046] Next, the amendment data of shading are explained. 

[0047] When b and ideal image brightness are made into b' for the effective brightness 
on a film plane, magnitude D of shading is expressed with a degree type (4) for the 
magnitude of shading. 
[0048] 

D=(b-b')/b'x100 (%) (4) 

Supposing shading becomes the function of image quantity, when it takes the 
real-image quantity z along an axis of abscissa and Shading D is taken along an axis of 
ordinate, it becomes the shading curve shown in drawing 1 6 (a). In this example, due to 
the amount of amendment data, or the operation time, as shown in drawing 16 (a), it 
limits to five points, and it approximates by the shading line which consists of the 
polygonal line which tied the shading data of five points as shown in drawing 1 6 (b). 
[0049] The structure of the amendment data memorized by FD207 is shown in drawing 
6 , and it explains to it. 

[0050] In addition, the data with which distortion amendment data differ from shading 
compensation data for every interchangeable lens are memorized by this FD207. 
Furthermore, also in the same interchangeable lens, since amendment data differ by 
the case where it equips with the case where it does not equip with the front 
converter lens 100, it is inherent, respectively. 

[0051] drawing 6 — setting — a sign 400 — all the amendment data of the FD207 
interior — being shown — **** — this amendment data 400 — each interchangeable 

lenses A, B, and C — the amendment data 401,410,420 corresponding to is 

inherent. 

[0052] If the amendment data corresponding to the above-mentioned interchangeable 
lens A are explained as generalization, the amendment data 404 at the time of 
equipping with the amendment data 403 at the time of equipping with the amendment 
data 402 in [ converter lens ] not equipping and a converter lens A and a converter 
lens B about interchangeable lens A and the distortion amendment data in [ converter 
lens ] not equipping are inherent in this amendment data 401. Furthermore, the 
distortion amendment data 405 and the shading compensation data 406 are contained 
in the amendment data 402 in [ converter ] not equipping. This DS is fundamentally 



the same also about the amendment data 410 corresponding to interchangeable lens 
B, and the amendment data 420 corresponding to interchangeable lens C. 
[0053] The above-mentioned distortion amendment data 405 are realized on two 
exchange tables. When an interchangeable lens is a zoom lens, amendment data 
change with the focal distance f of a lens, and photographic subject distance D. That 
is, the table of drawing 9 determines the amendment data A1 - A5 according to n in 
which determined amendment data number n and a decision was made 
[ above-mentioned ] by the focal distance f of a lens, and the "photographic subject 
distance D on the table of drawing 10 . 

[0054] The above-mentioned shading compensation data 406 are realized with two 
translation tables. When an interchangeable lens is a zoom lens, amendment data 
change with the focal distances f and the photographic subject distance D, and the 
diaphragm values (FNo) of a lens. That is, the table of drawing 11 determines the 
amendment data D1-D5 according to n and the diaphragm value (FNo) in which 
determined amendment data number n and a decision was made [ above-mentioned ] 
by the focal distance f of a lens, and the photographic subject distance D on the table 
of drawing 1 2 . 

[0055] With reference to the flow chart of drawing 5 , an image processing system is 
hereafter loaded with a film [ finishing / photography and development ], and the 
sequence which performs the image processing of distortion and a shading 
compensation is explained to a detail. 

[0056] First, from the record medium [ finishing / photography ] 201 with which the 
record-medium loading section 204 of an image processing system 202 was loaded, 
image data and amendment associated data are read with the data reader 205 (step 
S100), and this image data and amendment associated data that were read are 
temporarily memorized to an image memory 206 (step S101). 

[0057] Then, although all the amendment data of FD207 bundle up beforehand and are 
read by FDD208, according to the amendment data concerned and the amendment 
associated data previously read at step S100, the amendment data D1-D required for 
the amendment data A1 required for amendment of distortion - A5, and shading are 
decided (step S102). And it is read at the above-mentioned step S100, and distortion 
is amended according to the image data memorized in the image memory 206, and the 
distortion amendment data decided at the above-mentioned step S102 (step S103). 
[0058] Subsequently, according to the shading compensation data which were 
memorized in the image memory 207 and which were decided at step S102 to the 
image data after distortion amendment, shading is amended (step S104) and the image 
data after this amendment is memorized to an image memory 207 (step S105). In 
addition, at the above-mentioned step S104, although the conversion operation of a 
coordinate is performed as an amendment operation of distortion, the operation 
approach indicated by JP,6-250277,A, for example is employable. 



[0059] As mentioned above, although the gestalt of operation of this invention was 
explained, amelioration various in the range which does not deviate from the meaning 
etc. is possible for this invention, without being limited to this. 

[0060] In addition, the following invention is included by the gestalt of the 
above-mentioned implementation of this invention. 

[0061] (1) The lens exchange type digital camera characterized by providing the 
record means for recording the means of communications for receiving ID data from 
an interchangeable lens or a converter lens, the image sensor for obtaining image data, 
the image data obtained from the above-mentioned image sensor, and ID data 
received from the interchangeable lens or the converter lens by the above-mentioned 
means of communications and the photographic subject distance data of an 
interchangeable lens on a record medium. 

[0062] (2) An amendment information generating means to generate the amendment 
related information relevant to amendment of photograph image quality, The image 
sensor for obtaining image data, and the record means for recording the data about an 
image pick-up on a record medium, The 1 st recording mode — Lens exchange type 
digital camera characterized by providing the recording-mode change means which 
can be switched to the 1st mode which does not record said amendment information 
with image data, or the 2nd mode which records said amendment information with 
image data. 

[0063] (3) The amendment information generating means for generating the 
amendment related information relevant to amendment of shading, The record means 
for recording the amendment related information generated by the above-mentioned 
amendment information generating means with image data on a record medium, The 
lens exchange type digital camera which ****, and the image reader for reading image 
data and amendment related information from a record medium [ finishing / 
photography ], The shading compensation data supply means for supplying the shading 
compensation data for amending shading of an image, An amendment data selection 
means to choose specific data according to the amendment related information read 
by the above-mentioned data reader out of the amendment data supplied from the 
above-mentioned amendment data supply means, The camera system characterized 
by providing the image compensator for generating the image data read with the 
above-mentioned image reader, and the image data which amended shading from the 
amendment data chosen by the above-mentioned amendment data selection means. 
[0064] (4) The amendment information generating means for generating the 
amendment related information relevant to amendment of distortion, The record 
means for recording the amendment related information generated by the 
above-mentioned amendment information generating means with image data on a 
record medium, The lens exchange type digital camera which ****, and the image 
reader for reading image data and amendment related information from a record 



medium [ finishing / photography 1 The distortion amendment data supply means for 
supplying the distortion amendment data for amending the distortion of an image, An 
amendment data selection means to choose specific data according to the 
amendment related information read by the image reader out of the amendment data 
supplied from the above-mentioned amendment data supply means, The camera 
system characterized by providing the image compensator for generating the image 
data read with the image reader, and the image data which amended distortion from 
the amendment data chosen by the above-mentioned amendment data selection 
means. 

[0065] In addition, the amendment related information which the above-mentioned 
amendment data generating means generates did not mean the thing of the 
information about amendment, and has not necessarily pointed out the amendment 
data itself. That is, the thing of ID data of an interchangeable lens, focal distance data, 
diaphragm value data, and photographic subject distance data is meant, and, 
specifically, storage maintenance of these is carried out at the camera. 
[0066] 

[Effect of the Invention] As explained in full detail above, while realizing the 
miniaturization of equipment according to this invention, the problem of constraint of 
the time amount spent on constraint and the amendment operation of the amount of 
amendment data can be solved, and the lens exchange type digital camera which can 
realize a highly precise distortion and a shading compensation, and can respond also 
to wearing of a converter lens can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the electrical circuit of 
the camera system which applied the lens exchange type digital camera concerning 
the gestalt of 1 operation of this invention. 

[Drawing 2] They are the camera body 200 with which it was equipped with the 
interchangeable lens, and drawing showing the whole structure of a system including 
the external image processing system 202. 

[Drawing 3] It is the flow chart which shows the photography sequence of the camera 
system which adopted the lens exchange type camera concerning the gestalt of 
operation. 

[Drawing 4] It is drawing showing an example of the structure of the various data 

recorded on a record medium at steps S16 and S17 of drawing 3 . 

[Drawing 5] An image processing system is loaded with a film [ finishing / photography 



and development ], and they are distortion and the flow chart which shows the 
sequence which performs the image processing of a shading compensation. 
[Drawing 6] It is drawing showing the structure of the amendment data memorized by 
FD207. 

[Drawing 7] It is drawing showing the detail of the drawing value data of a taking lens. 
[Drawing 8] It is drawing showing the detail of photographic subject distance data. 
[Drawing 9] It is drawing showing a distortion amendment data 405 calculation table. 
[Drawing 10] It is drawing showing a distortion amendment data 405 calculation table. 
[Drawing 1 1] It is drawing showing a shading compensation data 406 calculation table. 
[Drawing 1 2] It is drawing showing a shading compensation data 406 calculation table. 
[Drawing 13] It is drawing showing the distortion of the light which carried out 
incidence to optical system Os at the include angle theta. 

[Drawing 14] It is drawing showing the aberration curve of the distortion at the time of 
taking the real-image quantity z along an axis of abscissa, and taking Distortion a 
along an axis of ordinate. 

[Drawing 15] It is drawing showing an image image when a tetragonal lattice receives 
distortion. 

[Drawing 16] It is drawing showing the property of various shading curves. 
[Description of Notations] 

1 Camera Body 

2 BCPU 

3 CCD 

4 CCD Driver 

5 Image-Processing Circuit 

6 Record Medium 

7 Record Circuit 

8 AF Module 

9 1RSW 

10 2RSW 

1 1 Recording-Mode Change-over SW 

12 Mounting Contact 

50 Interchangeable Lens 

51 LCPU 

52 Drawing Device 

53 Stepping Motor 

54 Stepping Motor Control Circuit 

55 TELE SW 

56 WIDE SW 

57 Zoom Motor 

58 Zoom Motor Control Circuit 



59 Zoom Encoder 

60 LD Motor 

61 LD Motor Control Circuit 

62 LD Encoder 

63 Converter Contact 

1 00 Front Converter Lens 

101 FCCPU 
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